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(57) Abstract: A light-trans- 
missive solid materia); planes 
formed in the solid material and 
facing substantially parallel to 
each other, and a wavelength 
filter for periodically selecting 
the wavelength determined by 
the optical path length between 
the planes facing each other by 
performing resonance between 
the planes facing substantially 
parallel to each other. The solid 
material is a doubly refracting 
material and the optical axis 
thereof has a predetermined 
angle with respect to the normal 
to the planes facing substantially 
parallel to each other. Thus, the 
temperature characteristic of the 
wavelength filter can be freely 
set, and an arbitrary wavelength 
characteristic can be selected by 
changing the temperature of the 
wavelength filter. 
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flUHtt, ^¥0 3-1 6 0 7 7 4^«u:*$nfcfla60tt**=^36« 
^ t^x-t 5 fcot'fc?., ¥3MJcu— if i o l J:'0»»*nfc*;' 

* 1 0 >? 2^iRii:MJti5 0 ^^n^-^cDftfiu^Xi o 7£;frU 

1 4r»ii Ufc#l±* ^Xi l 2&#U JttftWSl l 3»c***n<5-. ' 
20 '®2Blf±»l0lc*5»t<5'7r^y'<B--*fit»i i i<D«BfcH-T?S>«„ lffi^g 

v = a+ _( ) (1) 
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*fcj*XT*fl:iH\ ? 1 0 1 admits ft, 7 7 yy^P-« 

1 1 i«:a51Lfc*««©***ffttt>«fl:L4v^OT?, 1 i<z>ffl#fc 

©#W*K?*Wteft5. 1 l 

i-5fc*Ctt, * (2) Srtdfc-J-jBKsJJfcS. 

TinolUl + r 2 n 02 1 02 = 0 ( 2 ) 
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r~T\ n 01 , 1 0l tt-tft*fft» 1 »W^IJf^it>«^ t,li 

£ 1 <D%.<mn<Di£. (1) KJ:Sfflft«ft-C*>5. *fc, n 02l 1 01 tt*ft* 

ttjps 2 ©ftlMW©® «fc tMfeaft, r 2 r±JR 2 o*ftm©ffl*ffSreife 
£/Bv^4§3\ weft©c«i etsjMft) tf*tt£Hi:#flfcGiv^cv>3£i-<5 

In 01 1 o 1 1 : 1 n 02 1 02 1 = 2 . 7:1 t^O 
r^T\ n 01( l 01 tt7K*©J!B«T**sJ:tWa*, n 02 , 1 01 J±A^-/u©ffl 
20 tf«Mb*J:tfltoI*"C*5. ^ (2) «r«fci-J: 5 K*ivtix©*31ft«riBW-5 
rfclCfclK #«WL = n 01 1 01 + n 02 1 02 ©^tUi^777 - !J^P-* 
iiSSr«j*-*-5ii:i J "riB"C*>5. I n 0l 1 01 |:| n 02 1 02 |©Jfctt2. 

±ia^^K^r'ii, a*fl«©»**R45 2fi©*«ms:fflv^-c, taste 

2 fi©3t^*t^S:* •? &5W S *<5. 2 fl©fc 9 £fcHi:3 Rite 
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o£©*Wfl, ±E038WC*sv^T % ±iattJS5f*m«:, *3*ttfc¥fT*:frlRj 

-BBO&ft* Li IO a g*, C a C0 3 ^©V>i"tb^-efe5rtSr^i: 
rO*W^J:jxtf, W&ft&&bLX. a-BBO> /3-BBO, Li I0 3 , 
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5 teati-5fci£«r*J-6 5^i: U «ffi$r*ma* L i I O 3 0>4§£-f±, ftSMttwftto 

t, o-B'BO, 0-BBCX Li I O 3 <D\*^-ftlfr&Rl^t=.i£&fci3^X. iti 

»itfc«**fflv\ «JB»#m* s a-BBOftiil©»^'tt, 3t^tt©3tWlc*N- 
»t5ftSS:fi5 7££ U «Jffi0r*t*W $ L i I 0 8 -*£iii<Z>»£-«:,. 3t^tt<o*: 

o-BBO, (3-BBO, Li I 0 3 , C a C0 3 W^f ^Irffl^fci^tfcV^ 
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io 5cor% m&L&mmtzn. t Lx^mmm^-t-r^ 1 1 t>uu ± 

o^aswwu ±jB«>389it::*^-t. jif3»jffl$r*mwu ate^w^w*^^ 

«t L-cofflMHtt3*«iRi±i-* kkh\z. &mm^m*mmYm*ftfrt£ < 

25 -BBOg^ Li I O 3 £phhn C a C0 3 *SaoV^WC«>5w tSr«f»i' 
• roigwtciixji, litff^ii Ut, a-BBO, 0-BBO, LiI0 3 x 
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a-BBO, 3-BBOs-Li IO„ C a CO,©V^f ftA»fcfflV*fc»£-fc*i 
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15 Jffl*T*t»^fl-BBO'©»'frtt. 5t^W<03tttli*t-r*^SS:5 7. 0 5ltU 
«JB«f*t»*«L i L0 3 ^>^f4s #^**<&*ttfc»i-5fl*«r 1 8. 65li 
L x iStffW^ Ca CO 3 ©i'al±, 3t^«KZ>3tWH-Wi-S^«S:6 7. 0 5 

Z-<D&Wlz.£1fU*. ftftmzAHi'— Fyt<omyt*m7t. £fc, 8MB0r&iA£ 

20 L"C\ a-BBO, 0-BBO, Li I0 3 , C a C O 3 <£>V>-f tuJ>£/8 V^fc*§ 
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9 ^Mtem 1 & <fctfi5 2o^m^ra-rs-<-^^^ y 7£MWi;t, mria 
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^ttlWft^*c^i-5»#14S:^-r^7 7-t?ifo*), !&1 lEIi^-BBOgifl 
c|CjlEti-5iaffi«H4*^-f.^'7 7-C«>9, Hi 2HlttC a CO,*Sfi©* c 
25 lt*|-rs«aS«M4S:*i-|2I"C*>9, II 3Hf4L i I 0 3 g H ^« cKSt-raffl. 
^l#t££*1-|g]T-&> D, 114 |U« a — B B O/i&tPs?) * c tc*f-f 5fflL£flH4«r*< 
-TlSl-efc^s ^1 i IOa^dn/dT + anWiatTlC^tW 
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*-KtS:ja?OtEKLfc*^Sl(EA/LD)*^-/P/j:ifSr«lffl-r«. *fc, * 
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ftTV^o 77^^p.- *1^3©Wi: LT/f^e>*L5— *M4«ffiiFr*N&a> 

JS«T*gft<D#3***(WT* .Ctt tts u-ifste^jtettfc'MfcXYffite: 

-jix&iMMfcU— tfl, U>X2, 7 7 7"Kn-*lg3, ^l©7th^ 

— K5"CS*$ix5wfci5^^J;5fcs 777*y ^<d— #JS» 3 *>*v\ 
- 777* y — 3 Ufc3t^O«[filJ:*ri-5aifiWttrt:. 

25 ttttMBSrW-rs. 7r^y^p-^»3©a**i«^*tt9H-«. 

^3|lHC7r:-r^g^ = ^^atCtJV^X<i, ft*M©777'Ho- *i§§£3 
O A^ffil-3tm WSBllC Alt LTV^ £ D 7r^y^cr -#fgS3 3 ft A*t*J «t t>* 
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3 Sr» Lfcftif »#14fi5£ ( 3 ) is J: xm 4 H 

T-^£;tx5o TR (A.) ttSii*-e*)5. 



TR(A) = 



(i-R) 2 



• • • (3) 



(l-R) 2 +4Rsin 2 (- 



2k nL 



FSR = — 
2nL 



. . . (4) 



— (nL) = — L + n 




' ' '(5) 
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ftZt. 7t^U'<o-*1S»3©*J31*L«:A (6) 
L = L 0 (l + aT) • ' "(6) 

- d X\ L o J4 0 °C K*3 ii 5 ? 7 ~f V -< P Z tt^lRl (DVoM&X' fe 6 . 

5 a: (5) « (6-) t^A-rst, 7 7yHo-^3«M«»^ 

(7) £:ft5 0 

^ + aa = 0 • • ' (7) 

5T 

io ^mv-tzm^^n^ Am ^tcytm^<D^tm t cm t<D{^mmmt. 

7Tyy^p-*S»3lc:*H.Xp.<H3t-Cfc*), SR3 0^*JV^ttx^tcm 

KHfrfiFU nefc«fct*no*m£Tfctfc#-*-6r.£a^ nUc T)XIU ^ 
(8) 
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n.(T) 



tie f±ctti:3|zfT<c*iRioffl*«»t«i-5JB«f* (m^mtffm 



a = a e cos 2 * c + a, sin 2 <fr c ■ • ■ (9) 

dl yr>{<t> r )ldT+a{<l> c ) n{<l> c ) { 

dT n{if> c ) ... q 0 j 

dA _ dnJdT+a(t c )-n 0 . x 

dT n a ... (1 1} 
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t k * 0 s & ( 7 ) ^fc-t--$tbt£m®w^B B H *3 ct <*> c <£>«f^ 

fc 0 -twilS*. 0-BBO(B a B 2 0 4 )^hb> cx-BBO^iSk Li IQ 3 , C 

$nelil. 5311^ tW^no lil. 64 6 71?, M^Rftdno/ 
dT«-16. 8 X 1 0 " VK t% d n e/ d T tt- 8 . SXIO" 6 / 

K-C. mB&&Mccc f±3 3. 3X1 0" 6 /KT% ftMHRftftaa #0. 5X1 
0 _6 /K-Cfe5 o 

io 3S7HHC 0-B BOrt^ftS — $414 ; IS®iJf^H B H^7r^'y-^^— 

7) ^Lfc3n/3T+nai, ftWli: C$fti: fc-?"*S * c fc©||#^t^7 7 

■*t^7 7"efcf, ^9l21fij3 -BBO^ B B aT*WiStff^n<D^^0 c 
15 fiK^i4Sr^-r^7 7.-Cfo"3, 1 0HH2/3 - BBO©^ B t'©d n/d T<Dftm 

<t> c ^•r^mk'kmir^^yx'th^o -ttett. I8i©iiiita^^ 

^<*> c t©Kit, m9®©JS#f^n£ft£* c £©B8«£* fj|l OlHOd n/ 
dTtM* c tWi^i^rfflV^ JB7BltC*-r 3 n/d T+n a t&g.<t> c <!: 

3t«i^Slt?lt7t«i^'lPl»-*3»t5 <f> c tMjK#i4©BI^Sr^: (10) *s«fctf5£; (l 

$-£5ii:t::J:oT£#7fcM:#fatt-8 pm/t^t+ 3 6 pm/ 0 C£-r\ 
Idtfrftte- l 5 p m/t7J»<b+ 3 6 p m/°C^-Cg ft ^ffl*«H4SriR^i-6 ' t 
25 aS-0#5. dn/dT+o„n>0)4>Odn/dT + a,n<0©Bi«a J 

hZtcitofci, c#0~9 0&©FiiK-^&^t£dHfp£fc5<fr c^#St6, 
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~6 7«ov>i*ix*»ofi^KStixtfJ:v\ ft*#K#fofcfflv*il*1<M4f:± 1 
pm/tOTi LfcVMI^tt* c ^5 5-5 9#©v^fta»<&ttK:8S!;£t*itf 

y j/ KttftS:9faoftftlWlPJK-f vM^^fcv^, mftti7 J 

ia«-Ct5. #'Jx.l4\ FSR=25GHz (=0. 2nm) % 1 0 p 

m/rKBK£Lfc0-BBO«:ffl^fci§£\ S*2 0X,<T>7 4 frtm&MKMX 

ll^ilflnS'o (International Telecommunication Union) "CJh^ cFftfc^S:© 
0ijx.fi 1 5 5 0 nm©^y K*T©ifi&Lfcffllfi©»ft1r y b-Cifc 

* 1 2 a n % i mm.wsx&& t lx c a c o 3 *m v ^itm&s mitmfo 
tn%MMK&tt&* c fca&<NH£®Htt*3; do) tst.x&: (id «:jh 

V^T^7 7fkLfct>©-C*>5. fflV>fc«W4®Rtt, »#3tJB*f*nettl. 4 7 
7 1 T\ ffTftJSJlT^n o 14 1 . 6 3 3 7 T% ttfttt#lR]©ffi»fsp©fi&#*d n 
o/dTfi2. 10X10- 6 /KtJ, ftKfJt*fc^lRl©Ji»fS|SOjaA««Cd n e 
/dTlil. 1 9 X 1 0-*/KX\ a a (4- 5. 7 0X10" 8 /K 

T\ j&l&3S^f£a cl42. 4 4 X 1 0- 6 /KX'*)5 o » 1 2Hfc .fcfttf, <P c 

7 p m/ta»& + 4 0 p m/V £ T'g & fcfi««Ht«rKJ£f5 - 
5. *fcHf**fc*|AHCo^-Ctt, d n/dT + a c n>0Hd n/d 
T+o.n<0©B8«as*>5fc*^# c 53*0-9 0&<DfSiX1&m¥f$&l£a tft 
5 4> c 0]x.li\ *3fctt^l$lS:ffl^ja5E«MtS:± 1 pm/tfiTFi: L 

c«r»6 5-7 oft©v^ixi»®«[U:K^1-ixtf J:v\ ^S)fe$ai^ 
ftfcfc^Tft/hwiMM^fcftfcv^fctt* c = 9 o£fcK£-f*Uf ,fcv\ * 
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^tiCj:oT±l3&*$'J#^'f yM^b^5 0 #'J;ttf, FSR=25GHz 
(=0. 2nm) v fi^W 1 0 pm/tl^^UfcC a C0 3 l:ffl^fcf ^ 

c t?a^#t4^^^ (10) fcJ:^ (1 1) &m 

\,>xf9 7fc^tzi>(Dx*hz>a m^tcm^m^ st*ffi«f*neni. 71 

10 0 3 T\ MJr$noli 1 . 8474-C*, ^ftfiil^ftOJS W^M£M& d n 
o/dTte-8. 4 9X10" 5 /K-C% i»tt'*^l©Wf$Ott«dn 
e/dTli-6. 9 2X10- 5 /Kt% iHiSlit a a 14 2 . 80X10" 5 / 
KX\ %mm&Ma cf*4. 8 0X10- 5 /KT'fc5, ^13iian^ * 
c£^t£it5r<bK<fcoT^ftfllj;£ftte-2 0 pm/°C^ib+3 pm/ti 

15 T\ ftftmJjfate- 2 8 pm/°C^"b4- 3 p m/tt ft ft HMttlr^^t 
6r<t^T-^-5 0 ^fcMflll^fpl, ^#$A£^l~d n/dT+a c ri>07!>>0 
dn/dT + a a n<0<Dm&tf&Zfrlb\Z-4> c 7)5 0 ~ 9 0 mnmXUIg&Vkfr 

UTt LTcVv^-g-fi* c^l 5~2 2^wv>-rtt75^aic^i-nfiJ:v\ ^ 
20 aft^ft£fflV^^&te£± 1 pm/°CJ^Tt LfcV^^fi* c5:fil8~2 

r t tfx$ -5., i Tuy y >y Ktf^BiflwMMi^'f ^ h i^^-fr 

25 -a-^-^So #J;t<2\ FSR=25GHz (=0. 2nm) , Ufeftftifc 1 0 p m 
/°C^^LfcLi ro 3 £r/8Wc4§£\ ft* 2 0°C<7)7-f /^M^tST-ft 
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kftltWjft^isrtZ)* c kEL&G&nW&tt Uo)*iJ;tfSt(il)fcffl 

V^T^7 7{kLfct>©-Cife5 (1 ffiV>fc#ltt^mfi % AtfftJBWrSnettl. 5 3 
0 0 T\ ^^Eiff$ nolil. 6 5 0 2 T\ tt#*fc#fl<0ffitf*©fiflttfift d n 
o/dTfi-9. 30X10- S /K-C\ &ft%®%ft(D®$rm<D&J&&Md n 
e/dTfi-16. 6X10- 5 /KT% JSiTOaali4. 0X10" 5 /K 
T\ &JB«ffigjca ctt3 6. OX 1 0- 5 /KT'fc-5o ^1 4|2(rJ:tl{±\ *c 
££fc$*5££fc«fcoTA#3fc*fcfrfitt- 1 1 + 4 7pm/tS 

5:ti5f#5, Sfc#3fctt£fiK Aflf3fcttit>fcd n/dT+a c n>0^o 
d n/dT+a a n<0©|lS$#£>5fcftK<J> c # 0 ~ 9 0 AO|B"CfflSWtti* 

t Lfcv *ce7 4~8 0 ix*»©Au:Rtet*Hi <t v \ A 
#tttt#fa«rffi^ii«4ettfc± 1 pm/tBlTi Lfc^«£tt* c^63~6 

ps-r * r t t humus' Kjfefi*9f aoafeft«i» jk^t > h 

0fl*.|i, FSR = 25GHz (=0. 2nm) , jUWlOpm 
/°C Mftfc Lit a - B B O fc ffl V S^2 0t©7^/^ fflftkft ft-Cffi 

fc*>\ ±IB<Di8-BBO, CaCO a< Li I0 3 , o-BBOlS*£«H:t», 
d n/dT+a t n>0Hdn/dT+a 1 n<O©H t>L<fid n/d 
T+a c n<07>odn/dT+a.n>0 <DM%*Wz.iT R^X 

t> ± v\ rws^, * c # o ~ 9 o *©(Sii-cj6&-f -tf a ^■tn&wm.tmbfis 
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£fc. ±E©dn/dT+a c n>0^Odn/dT+a.n<0Oii, <b 
b< ttdn/dT+a c n <0^Od n/d T+ a . n > 0 0>BSflS«rS5ifc £ 
SH^T-fco-Ct 0 c $rPfj5-t-S^i(-«toTd n/d T+a n a**/k o£ 9 5£ 
(10) , 5t (11) 0M*SH4a«*/Nc/!c5*#*s^P>*b5. 

Hl<i:(D^*c^6 4.'7 5Si:t5i:> Jn/3T+no = 0i4»), W 

flt&^st (7) 34$wua**t5. i»fi©»«iitfflv^fejxrv^5awiP«« 

•t& 1 0 OGH z ( 1 . 0X10 u Hz) t^^UTtVNtt^fS, 5£ (4) ft 
10 " <t^ (8) £/BV>T, H»ltllffliWS&p-BBO©zi^O»*L=9 7 0 

l7@»C^ta n/d T+n a i^S* c 5C (7) £ 

4> c C©*tt)fcft«*cS:ffl^-CiC (8) fcS-3*JB*r* 

15 — %totiM®ifr1&&3<oz®iJjfa<D&£ l&PSel-C, IS©f s r&*#5 J: pic 

5£ (4) i D'iBJlHt*tt«lttftiOF S RftNH>7 7^ y ^n-*SSS: 
20 fls*;:£tf«-o#5. 

25 ^$ix7t3tm^^toM»c:S^#m^^J^lHlg&(ia^lii&)*±, — ifl 
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*lf&3$\ Cftfcftlt* c = 6 4. 7 5flfSrt>o-CSii-f5 0 0-BBO§ 

o-«§§ 3 «k 9 fctitt Lfc*ft ^0>®£fi=S; ( 3 ) 5 4*ft#»JW4fcttt>, 

«^li+#{£<«ljl3C:£as-Ct<5. 0iJx«, *|5 5-5 9#©«5§|-Cttffl£ 
Wtttt±.lpm/t4ft9> ^©yDyKi^P^ratt (~10pm 

8 p m/"Ca»&+ 3 6 p m/°C£T\ 1 5 p m/X,frb+ 3 6 p 

H»H4«JB$rl&i& 3&FSR=25GHz£fc5,fc3 3 . 6 
mmK % J.ofig#tt#8 pm/TCi^Sipt* c SrKJM-«. - 

"f--fc*s^rtet*5. #oTfcb^Dfe^ux*jv^*Sfjw-f > biz. 2 5 

GH z *s<-i/yyo lTUfVy Kfc£*>tfJ: 5 t J^flcwf l 

fc^LT^S^-;*** y 7 6 ©ffl££**2 5**Efl:Stf5 i fc tKHWfls 

*»«*=^(tf-s 2 *t±57:i-5„ £*i&*a**=*{M-s 1 , S 2 a« 1 6 
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A O ) J; 5 U'— !f l SrfiW-T 5o 

&SSiJ^g5 OtCoV>-Clft^i-5„ mi 6l9ft&ftm&ff5 OOfltoSBlT? 
5^ fc5„ &£flsQffli&fil 5 0 f±, i&S&ttiSB 5 l £ u-fillW 5 2 A>b«fi5t$ix5 0 

fSl, S2<fc, ^*gaj£$ttfcS!(!!»ftAO^A^$H«. M»5 1ll, 
3t33l**=^fS*S K S 2iao"C^L'- r 1 «t«?mttS*b-CV>53tfS-^ 

io 52(d{i % &g^ttia55 l^stoiot^^f ltf^ttjatsnfcsg 

2fS»Eft A. 0 K-ffirrs =t 9 ^aN»flci^— If 1 WiW^aA««E«f SrfMffll-*-5fc* 
<E>f&JftHi#T 1 &*fi>\ KDMflfT 1 9 s 1 tetter S- 

20- s i©i«:^=^u sj|ss[ftA.o*^<o-rtLS:*ai-a. 

jf l J; 0 Wtt$*i«3tm^©3ft«l-lt0!IU-C^ki-«. S« A 0 
25 ^bO-ftv^^fctS-rSfc^tc, (I-^fMEHsS 1/S 2.£rgtffi-T5 0 

itSl, S 2 tt % if l J: i? WW$ft33te»£ra#-<&*# 

rtLb^f^-^itS l/S2fl, 7r^y^ci— *«»3WSia*'© 
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X 0 £Str* n--:/rtlCibfttf % ANHMEItS 1/S2 ©tktf%ffi#-©&ft*& 

0-CO«#aMEitS l/S 2Sr^**ft, ZO&m&l 0T-©{i#3fc£JtS 1/ 
S2Sr«fitfettJjf|J5 ltia*L-C*J<. tt*ttW»5 1-Ctt, l2l§LT^5S2|i 
10 0T?©fI^3ft£JtS 1/S 2 ts H> J6 2©7* h^*— K4 % 5fr 

6>©#!l**=*flr*S 1, S 2^S^#**fcft*3Si*H:S 1/S 2 ir©H£ 

WtaA«atS:i|ap LiflflEV- if l ©tftfjfcit; < -f 5 1 , iMWItu— if l ©3§ 

ft if i ^©i£AmSS£fl*'>$-fr, g&ttfttf £9ttft J: ■? WfiBtfHWfc-fft 
"Ovixtf, 2Jt*flcu— if 1 -OSEA*«S:J«JB$-&5 «t 5 4IWIWI*T 1 

i&££iS<f Si:, ^^u— tf l©»fiftj&tt*<fc5. r©*3\ u— if'^J 
»»5 2Ttt, «ftttffl»5 ia»6fiSftf-SrS»tfct#, IBfiSft^imft 
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«fc 13 t>g^Md^-rtb-cv>tL»i\ imwis- if i©tass:iS5< u 

fMff #T l Sr^A^-lf l 

tou— !f3l6*-Wtt«ffi^a^A*ti-eJ:5^LTt, 5£ (7) ©ifi£«Hlt 

^Sri^a$-ar5ci:^T*#s„ ±12^: (7) w^**** .toward 

®^(cciili^fo.5J;9t-Ufc^-a-{i. ftW^CtttOft-Tflk* ct±5 7. 0 5 
^irft^o &*>\ «3t«i«rfflv^»^©JBSf4Sn*3J:afd n/d tt±ft&4> c \c 
0t#-lH\ ftt-SIStS. -tLT, 5t (7) 4>£>iill&3S&&a 

«r«^'i"«— «M«fe««*fl&ft (ii«|3-BBO (BaB 2 0 4 ) ) C*W* 

jLianifeWfi i x-fi, 7 7 7hd — 3 <D*m ht^-bb osss 

£JB</^ctf^ t<D&nt UTa -BBO(B a B 2 0 4 )^^£r,ffiV' v fciIj'a'{£4oV N 
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c = 7 6. 9 5«*fc5. 
5 fc*J, a-BBOCftffiattt, JWrfcJBWne #1. 5 3 0 0 

#*JB*f*no 6 5 0 2T, Jftft^ffiftd no/dTtf-9. 3X1 

0-VK-C, M^itdne/dT^l 6. exiO-'/KT?, ttttMftae 
tt36. 0X10- 8 /KT\»Waal±4. OX 1 0- 6 /Kt'fc5„ 

c©*£\ ifa©«*fc»*.fc»*fc* c = 6 4. 3 5 

io flBtettite ^-lP#©«*fcii;lfc»#fc: 4 c = 7 6 . 9 5 Lfc#* 

tt^lRjT?*>iXtfiia 7 4-8 Oft©|5B|-Cttffl5E«ftttt± lpm/t^it), 

©y y y K^t^oxoMAW* (~i Opm/t) ^Jt-<T+^/h$v\ ^ btc x 

{&©<*> ct*SV^t>ftKr*tt*rRltt-l 1 7 pm/t*T% flf 

15 fttt^Fftfi- 3 pm/C^5> + 4 7 pm/^S^TfcfttfftSfcfflftffiScfcj^ 

T U {f y y K^©W8tfgS £ ft 5. «;ttf , -ftttftUBffttA 3 £ F S R = 2 
5GHz£ft5J:5»Cff*«:*&3. 6mrai:, &^®m$f\±tf 8 p m/"C £ ft £ 
«fc 5 * c Sr^^-T5 0 ::©#g\ -ttttBffiWISA 3 ©*&&£ 1 °C«$-fr-5 

jet"C*3V^fcttJ|IMIP#>f yM:2 5 GH z X^-isyytD I TU^y -y Kfc-S- 
t«J:9iUfcl^, i^gftu-if ! LT^S"*-* y T 6 ©iEU?& 
ft* 2 5g«£-&5 £ tt^fru-U* 1 -.©aEA*«W»t J: 

25 *30fc#tt57r:/y'<n-#ig»3©tt*H::L i lo 3 ©i£ H B H £ffl 

^fc*£fcfcv>Tt>Mtt«*#5$; (7) fc»fci-rfc#-e#s. s&i 5Hf±. 

JMBfettfct"-- if*©*****.*:*:*©, L i lo,gA©5S; (7) Sr^-fd 
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n/dT + an W^g^ c f^t5ft#tt^W77T*fc5„ £<Z>IB 1 5 0fc «fc 

Miffed n/d T+an=0 &mtz-tni£<t> c&2 2. 7 O^t^tSri: 

5 Kfi. ffl^4Atft^#d n/dT+an=0.«rifctM* c f± 1 8. 6 5g-C*fc5 0 
.ft*5, loe, SS*W»ru— y-*3to<B^Srtt}^./ti4&^tc* c = 2"2. 7 0 
^> «f^fe(^ig3tSrfll3xifc^t* c = i8. 6 5^^^Lfc/5^ 

io ©yy y K^*ov<z>i&&#t*fe (~io pm/°c) fctt^-c-HM^v^. $e>(-, 

\&<D<t> c j£fc^TtJI#3te«l#G]fi- 2 0 pra/ ! C^f)+ 3 pm/"C*T\ 
iffcfrfSHi- 2 8 p m/T:fr + 3 p m/t^-CC?*?*!,!* ftSCi&«««tSrliin? 

.#3„ rtttcJ:t)fi^^bicj:o.T&ft^*p®i-5wt^ggi/ii9 x it 
y K-Opi^tl t>iS„ 0J;ifc£, -*M4«JBJJr!&& 3 5rFSR=25 

15 GH z <t&<5 J: 9{C/?^£*<J3. 6 mm(', toMft^ 8 p m/°C i 

o \z. <t> c zmfelrZo Z.<Di&&[ — ttttHS®^* 3 <Dt&&& 1 °C'£te£-tt5 r 
1 1 i oT 1 G H z t^ttSrf ^ fca«TfBfc*5.- ^oTfcb 75^46^ 
b-C*5i/^c^S^^^ KC2 5GHz^-^© I TU^y s/ 
-fret 5 <h L7c4§£\ ijfe^flcu— tf l SrHglLTV^^-**-^ V T6(DWJ&ZM: 

20 *2 5 «<k* *5 t tic K— 1fl^©^fB^»i J: 

a CO, ^3t$A^t&JO^.ia^M^#«:^J£U, ^i#Odn 
/d.T + an=0&fflfci-ft&* c li 6 7. 5jg£&<5„ 
25 . &*5 % fifftWKU"— lf3t^flB3tS:«»*.fc»a-lc« c = 6 7. 5^tc 

0Hx.fi. #3teto;fri^fcntf**j6 5-7 o£tw«Sffl : eiiffl«»t*w:± i pm/°c 
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t •? , %%<D y^yKx^B ^fl)ffl#KH4 (~ 1 0 p m/TC) fcJfc^T-Hfr/h 
£V\ $P>tCl, ftilO* c|C*3V^!bH^3fett^lRj(i+4 pm/TCW+4 0pm 

im&ZMftX^Z,, Ztiiz. J; <9 Settle J;oT&£#te£iE$i1-£ - ijJSpT 
ft t * 9 , ITU^yj/ K^4>HS**ft t ft 5 o 0¥ x. If, -*M4«JBtf*§* 3 
£FSR=2 5 GHz £ fc 5 J: 5 fcW3M£r*& 3 . 6mm{£ % &0?&Kq#fe4S 8 p 
m/ < Ci:ft5J:9^* cfcttJ&ffi. £©tK\ HftttflUBftKA 3 l 
*C*ft***rfctJ:o-ClGHz«*|«tS:i"6-f-rt*SBriBi:Jfc5. ^ot 

7 6 <£>f!L££S;k; 2 5 5 £ £ t> (C^W f 1 ^OffiA*«EWSC 

^3©±^|C-f£g-t6^2W7^- h^^--K5?r, 1/^X2 £ WB3RS£?ffei?>5 



WO 03/087898 



PCT/JP02/09173 



31 

Sit 

mmcomm 2 . 

fcoTV^fc. rHt*fU ISlft0>JK«8 2U:*$Vvrfi. 37* h^t- KSr 3j@Ifi 

& 1 8 HI fi r. <D&m<D&M<rmm 2 »c J: 5 * M *^-t«j*BI "Cfc « . 

ff-5§-T IK**), ?£SJoJ:t>mi^^i®$^ jRSASj|iiJ»*tL5. 7 7 ^ 
y-<a— (i&Sr^-f/i^) 2 1 1*77^!; ^n — .^jiggy ^ 

tttt*R£rl££(0!l;t.fif /3-BBO)Sr*r^t U ■•t<&A**BD*5«fctffflftD& 
tcKWJK 2 3 *s J: ut 2 4 £ 5 „ 
::<£>*§-£\ TM^iES$HS7 7-^y-<n— *®3§3<DZ;frfp]<E>Jp^$r N Jb{RiJ 

fciaa^ns^T^y^o— *ig«S2 i<aff*j; u ^tcjz^r 

— LTV*. W,Z<D7* byj*— K2 2l±77/y^P- ^Jg 
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fcftft* ft U >X 2 T&ft £ awmt Kg* S ft 5 . ®1<D7±V?4*-YA 

£ft, ^3(07^- h^*- K2 2l:^TIi77^Hp-*I^ (Jk^WB 
) 2 iZmMLtzMt^mfrfomZtlZ. %1<D7* \>?4*- K4T*^ffi$ 
5 ftfcftSftS^-^H^S 1 £ U f&3<£7^ H^^K2 2Tl$|±j£ftfc)£ 
#Ug*~*fi^-£S3£ U 3? 2 ©7* h^;*- K5T^tb£ftfcft&£^- 
*ff^-£S 2£1"5„ 3t8i«*=^ft#Sl, S 2*5«fctfS 3tt, *19ia^ 
$ft5ikg^£g6 0Ki£bft3 o ttfttt9P£II6 0& £ft&©«#-Sl, 
S 2 *J .fctf s 3 trffiv^JBfittfttrttttl U r ©ftttJ&ft»c:S<5#J|M»#:u— f 
io l «fc 9 ttft£ft£*^^M&Mlp-t- 5fcfe©$iMI^T l WU 
«t#T l ^^^u— tf i fcfflrt-fs. 

15 «ffl©7r^y^o-*lgg2 10FSRttfc'<-C*»t/jN$</ 1 c5«t5^ -5: 

*m%. u-if i ottjt nTKispias 77^!/^ 2i©fsr^io© 

20 OFSR#20THz, SW«©3lftSlt*fl 3 0 %T*$> "3 % £ff«ffl07r 7 
y ^ d 21©FSR^100GHz, Rltt!S©&«EW*tt 3 0 %X'fc 

fcfc, *19HK*«ftlM«l8ji6 0Ofl||«tov^RW-t-«. MMIPII 
■ 6'Ofi, «*ttW»6 l*iJ:t5W1flW»S|J5 2^J:0«rit$n5. ftftfttt 

25 SIS 6 lttt, %\^%Z<D-7* r^V*— K4, 5, 2 2^f>OjtSMt*=^(S 
tSl, S2 4 S3fc, »8£A0#A/J$ft5. fcft&ttigB 6 1 fi % ft&g 
*--*{T§-S l, S2, S 3l;J:o-C^L'- f\ «t"JW»$tt-CV^*fll* 
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5 WiW(3#T l r. (Dfflnm^rT l Sr^flcu— if l fcffl7rf5 0 

10 V>fc»«ftA 0T?©(t*3il*ltS l/S 2 fc, *2*J:tJ { »3©7*>^* 
. — K5„- 2 2a»b©3te3&g^*=*flH§-S 2, S 3 ('So*#**fcff-§-3^itS 3 
/s 2 t^fr^afrarttcJ: 9 N 58gfeRfc&WJU 0 £<P-T;K (iB^E) £ 

S3, s 2&m^Twmi.itmmi&&x o^h<o-rtim^, »f«ffl077^y 

/S2t, %il&±X?m2(D7* K4, 5a»e><03te3fi£«*Mf^S 

1, S 2fc£<Stjfca&fc«*HafltffcS 3/S 2 tOUS:** 5 t»C 3§gl 
^iSMAOt©fti (ASM) Sr*ttJi-«. r.o.t^fcL-c^pjixfc-r 

25 i — - !f Mffffi 5 2 »^ 9t<Dm&<OJ&mi fcR*lciM^-5. -t-**>*>x ■ if 

fiaAm^o^eSr^b^-frS^ff -§-T l fc^Nffrt'-lf l Icffi73i"5r. t»c' 
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ff^-s3tt % ami- s nzit^, ^mtK^-rm^mmt^b 

*©fc»e>, S3/S2©ttas»;s&$tifcfit^bi"tifc»^ si/s2#sitt 

T'fcS 7 7 7*y -<d 3 £igi® Lfc*flt#3A* S 1 £fflV^ 

is fflv\ ±iRy^gag-T5 7 7^y^n-itiiig2 1 SriwiMftffloftjKs^t lx 

b<r>Tm* : m#)Z>£o\z. / %i<Dy* Y?4is— K4«tt) tW*lc:Elli-«. r<o 
25 »£fi, y76©»2*i.fctf!B3©7* h^*- K5, 2 2SrKll 
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;oi?i::oi2 i0©«iiKtJ:iitf, ^2iaJ:t>*^3(^7^- h^^J— K 
-f;f-K5, 2 2T«^5t^n5^i:^^< ^5. 

io ^wise^fi, yt7T<<'<—&mmLiti&&ftwig>m. (wdm) am. s^aas 

ft^i>J#S (dwdm) ®{fK/Bv>b;ft53te8S£ lt©Ww ifoStS^w 



15 
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m # <d m m 

ft &«JW«Jfc»fc1-$ &ft7 -f /U* KfcV 



3. ±iettffi$f#fl.tt, JB»*t3ttt^Oi»ll8«^jRtroaitJR3t^»i: 
A**tt3tSn^v^itSr4mfcr5ll*©lffl*23ifce«i©ttft7^/u^ 0 

5. ±|B*JB*W»tt, o-BBO»fi, j3-BBO^, Li 10 3 & a a> 

c a c o 3& a B B m vf tu>-e$>5 c 4 ^^m<t f-5IS*W^ffl|g 4 gffcistteft 
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5 <tu 

10 mmiftum* a-BB o& B B «i^ii, %^m(o%m^-r^m.^m 77m 
t u 

J3-BB o^a^^fi, ^tt^^:*f&^*ri-5^S$r^ 5 7 

15 <h U 

20 Mjol/^-C. 
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5 . ^^cga^i^^ 

> 

1 5 . _hiSl&®#r#$M3:, a — B B OMiSk j3 - B B OJ&Hk L i I O 

15 tU 
20 

25 h U - 

i u 
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&&m%t$tix\,^ z t zmtirm *<o®mm 9 mzm.<D&&*-9mm. 
i9. ±mL&y><^*zm&irz®.m$tm\*, ®&rmkytm%fa<Dmzm 

fSo 

2 0. JiE^7^^^tM1-5«lff#i|S(-tt, a-BBO, ]3-BBO, 
L i I 0 3 <D\,^-fftfrk U 

WW a -BBOC0i^li ^#$A^tt(C^1-5^SSr6 3. 3 5g 
it, 

«JB*f*W^L i I O,<0»&|± % **(*©*Wcm-5A*«r2 2. 7 0£ 

2 1. ±IB«ft7-f/i/^Sr«fife1-5*ffl*f#Mtt, a-BBO, j3-BBO, 
L i L0 3 , C aC0 3 <D\<^-fhfrkL, 

wamma* a - b b ow»£tt, ^^ttw3ttt^*ft-5^s«: 7 6. 9 5 « 
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2 3. itfiia^frt'-lf^ffi^ II 

2 4. m 

2 5. ^|2^^^~1f*5«tt/^S7-f/u^Sritfi-r5^ i: 1 ^ Huiejg2<7) 
1 <*>3tetfcm» «fc 9 ±^lcffiSi"6 <fc 0 1 *J it«B 2 <£>5feJ£ 
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10 27. *#*i^if*»e)aj**ft5i'-i> f *ottftfc*ii^-r5ttft*=^« 

25 
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2 7 JgtefB<feO> * g£S. 

2 9. tlJ|5^«s:U'-^^tt3^l$n5^-f i 7fefi, 1 *l^tc:(B3t Ztifc h<D 

3 o. ±sE.&mmm<D^2<D^y^^<Dm^mimm^m^-^(Dm. 

ftftT'^yu^rofeSTOSI^Jt^tr+^/h* < ft 3 «fc 5 fc, SB 1 *3 «fct«S2 tf> 
3 2. ffiia^#ff^— 1f*5J:tJ { »ft7-f/^S:«SB-t-5ii'b»c % A&SE&2*j 
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. At** 3 (DMkumm i owntm&i: t> ±%mw-tz ± 5 (cmis^ i ~n 3 
i rjt* 3 ©3t»ffl«-es* *n*i > i 5 kb-jeh 2 & 3 ©3t«a#^» 1 
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S2 
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